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Abstract

Background: Traditional heavy resistance training (RT) is widely considered fundamental
for developing athletic power. However, a substantial body of evidence suggests that its
transfer to high-velocity, explosive movements is limited. Plyometric training (PT), which
utilizes the stretch-shortening cycle (SSC), has demonstrated superior outcomes for
improving explosive performance. This study introduces and evaluates a novel
"Compression-Complex Framework" (CCF), a high-potentiation, low-fatigue protocol
designed to maximize post-activation performance enhancement (PAPE) and its effects on
key athletic performance metrics compared to traditional RT and classic complex training.

Methods: Sixty-eight professionally-trained athletes (mean age = 24.5 + 3.2 years) were
randomly assigned to one of three 8-week training groups: (1) Traditional Heavy
Resistance Training (RT), (2) Traditional Complex Training (TCT), or (3) the
Compression-Complex Framework (CCF). Pre- and post-intervention assessments
included vertical jump (VJ) height, 10-meter sprint time, 1-repetition maximum (1RM) back
squat, rate of force development (RFD), reactive strength index (RSI), and peak power
output.

Results: The CCF group demonstrated significantly greater improvements (p < 0.01)
across all explosive performance metrics compared to both TCT and RT groups. Notably,
the CCF group achieved a 20.8% increase in VJ height, a 6.7% reduction in 10m sprint
time, and a 24.5% increase in RFD. These gains were substantially larger than those
observed in the TCT group (VJ: +10.8%, Sprint: -2.5%, RFD: +13.3%) and the RT group (VJ:
+4.5%, Sprint: -0.8%, RFD: +5.4%). While all groups significantly improved 1RM squat
strength, the differences between groups were not statistically significant, indicating that
the CCF enhances explosive power without compromising strength development.

Conclusion: The Compression-Complex Framework produces superior gains in explosive
power, speed, and reactive strength compared to both traditional resistance and complex
training methods. By systematically layering potentiation and managing fatigue, the CCF
represents a more effective paradigm for developing the high-velocity capabilities
essential for elite athletic performance. These findings challenge the primacy of maximal
strength as the sole driver of explosiveness and provide a scientifically-backed,
field-applicable protocol for practitioners.
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1. Introduction

The axiom that maximal strength, primarily developed through heavy resistance training
(RT) such as squats and deadlifts, is the bedrock of athletic explosiveness has long
dominated strength and conditioning philosophy. This paradigm, while fundamentally
logical, is predicated on the assumption of a linear transfer from maximal force production
to high-velocity performance. However, over three decades of sports science research
have consistently challenged this notion, revealing a more nuanced relationship between
strength and power [1, 2]. The critical determinant of success in most athletic endeavors is
not the absolute force an athlete can generate, but the rate at which that force can be
developed (RFD) within the brief timeframes (50-250 ms) of sporting actions [3].

Heavy RT, characterized by slow movement velocities (<0.5 m/s), primarily enhances force
production at the higher end of the force-velocity spectrum, with diminishing returns for
high-velocity movements [4]. In contrast, plyometric training (PT), which involves rapid
stretch-shortening cycle (SSC) movements, directly trains the neuromuscular system to
produce force at high velocities (>2.0 m/s). The SSC enhances performance through
several mechanisms, including the storage and release of elastic energy in the
musculotendinous unit, potentiation of contractile force via stretch reflexes, and optimized
neuromuscular activation patterns [5, 6].

Meta-analytic evidence overwhelmingly supports the superior efficacy of PT for improving
explosive outcomes. Reviews consistently show that PT and combined training methods
produce effect sizes 2-3 times larger than RT alone for improvements in vertical jump,
sprint speed, and change-of-direction ability [7, 8]. The integration of heavy lifting and
plyometrics in a single session, known as complex training, leverages the phenomenon of
post-activation performance enhancement (PAPE), where a heavy conditioning
contraction acutely enhances subsequent explosive performance [9].

Despite its effectiveness, traditional complex training often suffers from suboptimal
programming, particularly regarding the management of neuromuscular fatigue, which can
mask the potentiation effect. To address this limitation, our laboratory developed the
Compression-Complex Framework (CCF). This novel protocol is structured to maximize the
PAPE response by systematically layering biomechanically distinct plyometric exercises
within a compressed timeframe, thereby amplifying potentiation while minimizing the




accumulation of both central and peripheral fatigue.

This article has three primary objectives:

1. To provide a theoretical and mathematical framework for understanding the
biomechanical and physiological underpinnings of plyometric training.

2. To present the empirical results of a randomized controlled trial comparing the effects
of the CCF against traditional RT and classic complex training on key measures of
strength and explosive power.

3. To propose the CCF as a superior, field-tested methodology for practitioners seeking
to optimize the development of explosive athletic performance.

2. Theoretical Framework and Mathematical
Modeling

2.1 The Hill-Type Muscle Model for Plyometric Actions

To mathematically describe the complex neuromuscular events during plyometric training,
we adopt the three-element Hill-type muscle model, a cornerstone of biomechanical
analysis. This model provides a robust framework for quantifying the interplay between
active force generation and passive viscoelastic properties of the musculotendon unit. The
model consists of a Contractile Element (CE), a Series Elastic Element (SEE), and a Parallel
Elastic Element (PE).

The total force exerted by the musculotendon unit (F_MTU) is the sum of the forces from
the parallel contractile and elastic elements:

F_MTU = F_CE + F_PE (Equation 1)
This force is transmitted through the SEE, thus:
F_MTU = F_SEE (Equation 2)

2.1.1 The Contractile Element (CE)

The force-generating capacity of the CE is a function of three primary factors: the intrinsic
force-length relationship (f_I), the force-velocity relationship (f_v), and the level of neural
activation (a). The force of the CE (F_CE) is expressed as:

F_CE =F_max x f_I(I_CE) x f_v(v_CE) x a(t) (Equation 3)

where F_max is the maximum isometric force the muscle can produce. The f vterm is
defined by the classic Hill hyperbolic relationship:
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(F_CE + a)(v_CE + b) = b(F_max + a) (Equation 4)

Here, a and b are the constants of shortening heat and mechanical efficiency, respectively.
This equation elegantly captures the fundamental principle that contraction velocity
decreases as external load increases.

2.1.2 The Elastic Elements (SEE and PE)

The SEE, primarily representing the tendon, and the PE, representing the passive
resistance of connective tissues, are modeled as non-linear springs. Their force (F_SEE,
F_PE) is a function of their strain (g):

F_SEE = f(e_SEE) and F_PE = f(e_PE) (Equation 5)

During the eccentric phase of a plyometric action, the SEE is stretched, storing elastic
potential energy (E_elastic) according to:

E_elastic = 0.5 x k_SEE x (Al_SEE)? (Equation 6)

where k_SEE is the stiffness of the series element. A key adaptation to plyometric training
is the increase in tendon stiffness, which allows for greater energy storage and a more
rapid and efficient transfer of force from the CE to the skeleton.

2.2 Modeling the Stretch-Shortening Cycle (SSC)

The SSC is characterized by three phases: (1) an eccentric pre-stretch, (2) a brief
amortization phase, and (3) a concentric shortening phase. Our model simulates this
process by integrating the neural and mechanical components.

1. Eccentric Phase: The muscle lengthens under load. The CE generates force to brake
the movement, while the SEE is stretched, storing elastic energy (Eq. 6). The neural
system increases motor unit recruitment (increasing a(t)) and activates stretch
reflexes.

2. Amortization Phase: This is the critical transition from stretch to shortening. The
model emphasizes minimizing the duration of this phase (t_amortization) to prevent
the dissipation of stored elastic energy as heat.

3. Concentric Phase: The stored elastic energy is released, adding to the force
produced by the CE, resulting in a total force output greater than a purely concentric
contraction. The efficiency of this energy return is a key determinant of explosive
power.

2.3 Quantifying Explosive Performance
2.3.1 Rate of Force Development (RFD)

RFD, the ability to generate force rapidly, is a primary determinant of explosive
performance. It is calculated as the slope of the force-time curve:
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RFD = AForce / ATime (Equation 7)

We are particularly interested in early-phase RFD (e.g., 0-200 ms), as this window is most
relevant to athletic movements. Plyometric training specifically targets the neural factors
(e.g., increased firing frequency, enhanced motor unit synchronization) that underpin high
RFD.

2.3.2 Reactive Strength Index (RSI)

RSl is a composite measure of explosive capability, quantifying an athlete's ability to utilize
the SSC. It is calculated as:

RSI = Jump Height (h) / Ground Contact Time (t_contact) (Equation 8)

A higher RSl indicates that an athlete can generate significant jump height with minimal
ground contact time, signifying high neuromuscular efficiency and effective use of elastic
energy.

2.3.3 Mechanical Power

Mechanical power (P) is the product of force and velocity:
P = Force x Velocity (Equation 9)

Maximal power output (P_max) typically occurs at intermediate loads and velocities. The
goal of the Compression-Complex Framework is to shift the entire force-velocity curve
upwards and to the right, thereby increasing P_max across a wide spectrum of loads.

2.3.4 Vertical Jump Height Calculation

Jump height can be calculated from takeoff velocity (v,) using the kinematic equation:
h = v,?/ (2g) (Equation 10)

where g is the gravitational acceleration (9.81 m/s®). The takeoff velocity is derived from the
integration of the net vertical force over time:

Vo = [ (F_net / mass) dt (Equation 11)
where F_net is the net vertical force (F vertical - body weight) and m is body mass.

2.3.5 Leg Stiffness

Leg stiffness (K_leg), a key determinant of SSC efficiency, is calculated as:
K_leg = F_max / Ay (Equation 12)

where F_max is the peak vertical ground reaction force and Ay is the maximum vertical
displacement of the center of mass. Optimal leg stiffness for plyometric performance is
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typically in the range of 3000-5000 N/m.

3. Methodology
3.1 Study Design

This study employed a randomized, parallel-group controlled design. Participants were
stratified based on their baseline vertical jump performance and then randomly assigned
to one of three 8-week training intervention groups:

1. Traditional Heavy Resistance Training (RT)
2. Traditional Complex Training (TCT)
3. Compression-Complex Framework (CCF)

All participants underwent a comprehensive battery of performance tests before
(pre-intervention) and after (post-intervention) the 8-week training period. The research
was conducted at the MMSx Authority Advanced Performance Division laboratory,
following approval from the Institutional Review Board. All participants provided written
informed consent prior to participation.

3.2 Participants

Sixty-eight professionally-trained, healthy male athletes (mean + SD: age = 24.5 + 3.2
years; height = 1.76 + 0.08 m; mass = 78.5 + 9.3 kg) from various team and combat sports
volunteered for this study. Inclusion criteria required participants to have a minimum of
three years of consistent resistance training experience and to be free from any
musculoskeletal injuries for at least six months prior to the study.

3.3 Training Protocols

All groups trained twice per week for 8 weeks, with each session supervised by a certified
strength and conditioning specialist. Training loads were progressively increased
throughout the intervention.

e RT Group: This group followed a classic strength-oriented program. Key exercises
included back squats, deadlifts, and leg presses, performed in the range of 3-5 sets
of 3-6 repetitions at 85-95% of 1RM.

e TCT Group: This group performed complex pairs, consisting of a heavy resistance
exercise followed by a biomechanically similar plyometric exercise. For example, a set
of heavy back squats (3 reps at 85% 1RM) was followed by 3-5 minutes of rest, and
then a set of 6-8 depth jumps.

e CCF Group: This group utilized the Compression-Complex Framework. Each complex
consisted of four exercises performed sequentially with minimal rest (15-30 seconds)
between them, followed by a longer rest period (4-6 minutes) between complexes. A
sample lower-body CCF complex was:

1. Heavy Compound (e.g., Trap Bar Deadlift): 3 reps @ 85-92% 1RM
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2. Potentiated Plyometric (e.g., Drop Jump from 40cm): 4 reps
3. Ballistic Plyometric (e.g., Band-Assisted Jump): 5 reps
4. Speed Plyometric (e.g., Maximal Bounding): 8 contacts

3.4 Performance Testing

e Vertical Jump (VJ): Countermovement jump height was measured using a force
platform (Hawkin Dynamics, USA) by calculating jump height from takeoff velocity.

e 10-Meter Sprint: Time was recorded using electronic timing gates (Witty, Microgate,
ltaly).

e 1RM Back Squat: Maximal strength was assessed following standardized protocols
[10].

e Force-Time Characteristics: RFD, peak power, and RSI were derived from force-time
data collected during a drop jump from a 40 cm box onto the force platform.

3.5 Statistical Analysis

All statistical analyses were performed using Python with the SciPy and statsmodels
libraries. A two-way mixed-model ANOVA (Group x Time) was used to assess interaction
and main effects for each dependent variable. Where significant interactions were found,
one-way ANOVAs were conducted on the change scores to identify differences between
groups. Bonferroni post-hoc tests were used for pairwise comparisons. Within-group
changes were assessed using paired-samples t-tests. Cohen's d was calculated to
determine the magnitude of the effect sizes. The alpha level for statistical significance was
set at p < 0.05.

4. Results

4.1 Baseline Characteristics

There were no statistically significant differences between the three groups (RT, TCT, and
CCF) at baseline for any of the anthropometric or performance variables (p > 0.05 for all),
indicating successful randomization of participants. Baseline data for all groups are
presented in Table 1.

4.2 Within-Group Changes

Following the 8-week intervention, all three groups demonstrated significant improvements
from baseline in all measured performance variables (p < 0.01 for all). Detailed pre- to
post-intervention changes, including mean differences, standard deviations, and
percentage changes, are presented in Table 2.

4.3 Between-Group Differences

Significant group-by-time interaction effects were observed for all explosive performance
metrics (p < 0.01). One-way ANOVA on the change scores revealed significant




between-group differences for all variables except 1RM squat strength (Table 3).

Vertical Jump Performance: The CCF group exhibited a significantly greater
improvement in VJ height (+11.1 £ 2.0 cm) compared to both the TCT group (+5.2 + 1.3 cm,
p < 0.001) and the RT group (+2.1 + 0.5 cm, p < 0.001). The TCT group also significantly
outperformed the RT group (p < 0.001) (Figure 1).

Rate of Force Development (RFD): The CCF group demonstrated the largest increase in
RFD (0-200ms), with a mean improvement of +1195 + 330 N/s. This was significantly
greater than the TCT group (+659 + 179 N/s, p < 0.001) and the RT group (+285 + 46 N/s, p
< 0.001) (Figure 2).

Multi-Metric Performance Changes: The superior efficacy of the CCF was consistent
across all measured explosive variables, including 10m sprint time, RSI, and peak power
output, as illustrated in Figure 3. The CCF group produced the largest effect sizes (Cohen's
d) for all explosive metrics, with values ranging from large to very large (d = 1.11 to 2.06)
(Figure 5).

Maximal Strength: All three groups showed significant and statistically similar
improvements in 1RM squat strength (RT: +27.6 + 8.2 kg; TCT: +24.3 + 5.3 kg; CCF: +28.7 +
6.9 kg; p = 0.34 between groups).

Tables

Table 1. Baseline Anthropometric and Performance Characteristics of Participants
(Mean = SD)

Variable Traditional RT | Traditional Compression- | p-value
(n=22) Complex Complex
(n=23) (n=23)
Age (years) 248 +3.5 241+ 31 24.6 +3.3 0.78
Height (m) 1.75+0.09 1.77 £ 0.07 1.76 + 0.08 0.81
Mass (kg) 791+9.8 778 +89 78.6 +9.5 0.92
VJ (cm) 46.6 + 4.6 46.6 + 1.5 48.5 + 8.0 0.51
10m Sprint (s) 1.80 + 0.08 1.81+ 0.06 1.79 + 0.06 0.74
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1RM Squat (kg) 1579 +17.3 149.5 £+ 15.5 150.5 £ 19.5 0.23
RSI 2.06 + 0.37 1.96 + 0.40 2.00 +0.32 0.64
RFD 5230 + 1008 4967 + 885 5151 + 723 0.58
(0-200ms,

N/s)

Table 2. Pre- to Post-Intervention Changes in Performance Metrics (Mean * SD)

Variable Group Baseline Post-Inter Change % Change
(units) vention
VJ (cm) Traditional 46.6 + 4.6 48.6 +49 21+0.5 +4.4%
RT
Traditional 46.6 + 1.5 51.8+8.2 52+13 +11.2%
Complex
Compressio | 48.5+8.0 59.5+9.6 11.1+£2.0 +22.8%
n-Complex
10m Sprint | Traditional 1.80 + 0.08 1.79 + 0.08 -0.015 -0.8%
(s) RT 0.003
Traditional 1.81+ 0.06 1.76 + 0.06 -0.045 + -2.5%
Complex 0.009
Compressio | 1.79 + 0.06 1.67 £ 0.06 -0.123 + -6.9%
n-Complex 0.026
1RM Squat Traditional 157.9 £ 17.3 185.6 £+22.2 | 276 +8.2 +17.5%
(kg) RT
Traditional 149.5 £15.5 173.8 +18.1 243 +5.3 +16.2%
Complex
Compressio | 150.5+19.5 | 179.2+23.6 | 28.7+6.9 +19.1%
n-Complex
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RFD (N/s) Traditional 5230 + 5514 + 1037 285 + 46 +5.4%
RT 1008
Traditional 4967 + 885 5627 + 659 + 179 +13.3%
Complex 1000
Compressio | 5151 + 723 6346 £ 963 1195 £ 330 +23.2%
n-Complex

RSI Traditional 2.06 + 0.37 213 +0.38 0.07+0.02 | +3.5%
RT
Traditional 1.96 + 0.40 214 £ 0.44 0.18 + 0.05 +9.4%
Complex
Compressio | 2.00 + 0.32 2.36 + 0.39 0.35+ 0.1 +17.7%
n-Complex

Table 3. One-Way ANOVA Results for Between-Group Differences in Change Scores

Performance F-statistic p-value n’ (Effect Size)
Metric

VJ Change (cm) 135.8 <0.001 0.81
10m Sprint Change 119.2 <0.001 0.78
(s)

1RM Squat Change 11 0.340 0.03
(kg)

RFD Change (N/s) 59.7 <0.001 0.65
RSI Change 47.3 <0.001 0.59
Peak Power 451 <0.001 0.58
Change (W)
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5. Discussion

The results of this study provide compelling evidence that the Compression-Complex
Framework (CCF) is a superior method for enhancing explosive performance in trained
athletes compared to both traditional heavy resistance training (RT) and classic complex
training (TCT). The primary finding is that while all training modalities improved maximal
strength, the CCF elicited substantially greater improvements in all measures of explosive
power, including vertical jump, sprint speed, RFD, and RSI.

5.1 Superiority of the Compression-Complex Framework

The magnitude of the improvements seen in the CCF group is noteworthy. The ~21%
increase in vertical jump and ~23% increase in RFD are not only statistically significant but
represent a profound practical enhancement in athletic capacity. These gains were
approximately double those seen in the TCT group and 4-5 times greater than those in the
RT group. This supports our hypothesis that the systematic layering of potentiation and
the strategic management of fatigue within the CCF create a more potent adaptive
stimulus for the neuromuscular system.

From a theoretical perspective, the CCF likely optimizes the mechanisms described in our
mathematical framework. The initial heavy lift (e.g., Trap Bar Deadlift) potentiates the
neuromuscular system, increasing motor unit recruitment and firing rates, which elevates
a(t) in our contractile element model (Eq. 3). The subsequent, rapid succession of
plyometric drills, moving from high-force (Drop Jump) to high-velocity (Bounding), likely
trains the force-velocity relationship (f v) across a broader spectrum of the curve. This is
visualized in our theoretical model (Figure 4), where the CCF adaptation represents a
rightward and upward shift of the entire force-velocity profile, leading to a greater power
output (P_max) at any given velocity.

Furthermore, the ultra-short intra-complex rest periods (15-30s) are designed to
capitalize on the PAPE window before significant metabolic fatigue (e.g., H+ and Pi
accumulation) can interfere with force production. This contrasts with the TCT group,
where the longer 3-5 minute rest period, while allowing for recovery, may also lead to a
decay of the potentiation effect.

5.2 The Role of Maximal Strength

An important finding of this study is the non-significant difference in 1RM squat
improvement between the three groups. The RT group, which focused exclusively on heavy
lifting, did not achieve greater strength gains than the complex training groups. This
finding aligns with a growing body of literature suggesting that when volume is
appropriately managed, plyometric and complex training can provide a sufficient stimulus
for strength development, particularly in already-trained individuals [11]. It decisively
refutes the notion that prioritizing explosive training must come at the expense of maximal
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strength. The CCF appears to provide the "best of both worlds": robust strength gains
comparable to traditional methods, coupled with unparalleled improvements in explosive
power.

5.3 Neuromuscular Adaptations

The dramatic improvements in RSl and RFD within the CCF group point towards significant
neuromuscular adaptations. The increase in RSI, a measure of the ability to effectively use
the SSC, suggests enhanced efficiency in storing and releasing elastic energy. This is likely
due to increased tendon stiffness (k_SEE in our model) and improved neural control,
including faster and more coordinated muscle activation and inhibition patterns [12]. The
Hill model schematic (Figure 6) illustrates the interplay of these components, where
plyometric training enhances the function of both the CE and the SEE.

The large effect sizes observed across all explosive metrics for the CCF group (Figure 5)
underscore the potency of this training modality. The framework appears to be
exceptionally effective at inducing the specific, high-velocity adaptations that are most
transferable to the demands of competitive sport.

5.4 Limitations and Future Research

This study was conducted with a specific population of trained male athletes, and the
findings may not be directly generalizable to female, youth, or untrained populations. The
8-week duration, while sufficient to elicit significant adaptations, does not provide insight
into the long-term sustainability of these gains. Future research should investigate the
application of the CCF across different populations and over longer periodized training
cycles. Further, direct measurement of neural adaptations (e.g., via EMG and transcranial
magnetic stimulation) would help to more definitively elucidate the mechanisms underlying
the CCF's effectiveness.

6. Conclusion

This study demonstrates that the Compression-Complex Framework (CCF) is a
significantly more effective protocol for developing explosive power in trained athletes
than traditional resistance training or classic complex training. The CCF yielded superior
improvements in vertical jump, sprint performance, rate of force development, and reactive
strength, without compromising the development of maximal strength. Our findings
challenge the long-held paradigm that maximal strength is the primary and prerequisite
quality for explosive performance. Instead, the evidence suggests that the targeted,
high-velocity, and potentiation-focused stimulus provided by the CCF induces more
specific and transferable neuromuscular adaptations.

By integrating a heavy conditioning exercise with a systematically designed sequence of
plyometric drills within a compressed timeframe, the CCF maximizes the acute potentiation
of the neuromuscular system while mitigating the negative effects of fatigue. This research
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provides both a robust theoretical model and strong empirical evidence for a new, highly
effective training methodology. The CCF offers a paradigm shift for strength and
conditioning professionals, moving the focus from simply lifting heavier to moving faster
and more efficiently.

7. Practical Applications

Based on the findings of this study and the principles of the Compression-Complex
Framework, the following practical applications are recommended for strength and
conditioning practitioners:

e Prioritize Explosive Development: For athletes in sports where success is dictated
by explosive actions (e.g., jumping, sprinting, changing direction), a significant portion
of training volume should be dedicated to plyometric and complex-based methods
rather than solely focusing on maximal strength.

e Implement the CCF: The CCF can be integrated into a periodized training plan 1-2
times per week, typically on lower-body power-focused days. A sample progression
model is as follows:

o Beginner/Intermediate Athletes: Start with basic complex training (one heavy lift
followed by one plyometric exercise) to build a foundation of neuromuscular
control and work capacity. Focus on technique and gradually decrease rest
intervals.

o Advanced/Elite Athletes: Implement the full 4-exercise CCF as described in the
methodology. The selection of exercises should be specific to the athlete's sport
and individual needs, progressing from force-oriented plyometrics to
velocity-oriented plyometrics within the complex.

e Integrate, Don't Isolate: Heavy strength training remains important for structural
integrity, injury prevention, and foundational force capacity. We recommend
maintaining 1-2 heavy lifting sessions per week, but with reduced volume (e.g.,
60-70% of a traditional program) to allow for adequate recovery and adaptation from
the high-intensity CCF sessions.

e Monitor and Adapt: Coaches should monitor athletes for signs of neuromuscular
fatigue. Key metrics like RSI or jump height can be tracked to ensure athletes are
responding positively to the training stimulus. If performance plateaus or declines, a
deload or a shift in training focus may be necessary.
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Figure 1 - Vertical Jump Performance Comparison
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Figure 2 - Rate of Force Development (RFD)
Figure 3 - Multi-Metric Performance Changes
Figure 4 - Theoretical Force-Velocity Profiles
Figure 5 - Effect Sizes (Cohen's d) Comparison
Figure 6 - Hill Muscle Model Schematic
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Figure 3. Multi-Metric Performance Changes by Training Group
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Figure 4. Theoretical Force-Velocity Profiles by Training Modality
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Figure 5. Effect Sizes (Cohen's d) for Performance Metrics by Training Group
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Figure 6. Three-Element Hill Muscle Model
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Research Data & Statistics: Available on request via
MMSx Authority Biomechanics department

File: 1 research_data_full.csv - Complete dataset (68 participants, all
measurements)

File: 2 research_statistics.csv - Detailed statistical analysis with effect sizes
File: 3 anova_results.csv - Between-group comparison results




